Emission spectra of GdL 1 in ethanol at room temperature (298 K, red) and 77 K (transparent glass, blue). The shortest-wavelength phosphorescence band was assumed to be the 0-0 transition, !" = 320 nm. !! ! = 14 ms ( !" = 320 nm, !" = 450 nm).
Fig. S2
The excited state lifetime of TbL 1 relative to the solvent viscosity in water (blue); MeOH (red); EtOH (orange) i PrOH (purple); t BuOH (green). Squares represent data in deoxygenated solutions and diamonds in air-equilibrated solutions at 298 K. Degassed samples were measured in an adapted cuvette which can be attached to a vacuum line and degassed using the freeze-pump-thaw cycle method.
Low temperature measurements were carried out at 77 K in a transparent glass of ethanol. In each case, the complex was first dissolved in the minimum volume of water, before ethanol was added.
Luminescence lifetimes
Lifetime measurements were carried out using two instruments. Lifetimes of metal-based emission were measured using a Perkin Elmer LS55 luminescence spectrometer. Lanthanide excited state lifetimes were measured by excitation of the sample by a short pulse of light, followed by the monitoring of the integrated intensity of light emitted during a fixed gate time t g , after a delay time of t d . Measurements
were made for at least 30 separate decay times over a period of a minimum of three lifetimes. A gate time of 0.1 ms was selected. The decay curves were fitted to eq. 1
using Origin 8.0 software: (1) where: I is the intensity at time t after the excitation pulse, A 0 is the background intensity after the fluorescence decay, A 1 is the pre-exponential factor and k is the rate constant for the excited state decay. 
where q Eu / q Tb is the inner sphere hydration number, k is rate constant for luminescence decay and n is the number of proximal amide -NH oscillators.
Lanthanide luminescence lifetimes as measured above were corroborated through measurements using an Edinburgh Instruments OB 920 Spectrometer operating in multichannel scaling mode, with a xenon flash lamp as the excitation source. This system was also used for the 77K lifetime data in Fig. S1 . For both instruments, excitation and emission wavelengths were selected based upon the individual lanthanide complex being measured.
Quantum yields
The luminescence quantum yields of the Tb 3+ complex were measured using quinine sulfate in 0.5 M H 2 SO 4 (Φ = 0.546) 2 as the standard. All measurements were recorded at room temperature under both aerated and deoxygenated conditions. Absorbance and emission spectra of the reference and the sample were run consecutively with identical parameters. The quantum yields for [Ln.L 1 ] were calculated from eq. 4:
where 'a' refers to the sample and 'b' refers to the standard. is the quantum yield, I is the integrated intensity of the emission spectrum, A is the absorbance at the excitation wavelength (λ !" = < 0.1) and n is the refractive index of the solvent.
HPLC analysis
Reverse phase HPLC was performed at 295 K using Tert-butyl 2-(2-{bis[2-(tert-butoxy)-2-oxoethyl]amino}-5-(4,4,5,5-tetramethyl-1,3,2-dioxaborolan-2-yl) 
Di-tert-butyl 2,2'-((2-(2-(tert-butoxy)-2-oxoethoxy)-5-(2-(hydroxyl-methyl)pyridin-

4-yl)phenyl)azanediyl)diacetate, 3
Compound 2 (205 mg, 0.35 mmol), 4-bromo-2-(hydroxymethyl) pyridine (69 mg, 0.37 mmol) and sodium carbonate (151 mg, 1.48 mmol) were dissolved in a mixture of DME (1.4 mL) and water (0.6 mL). The solution was degassed by three freeze-pump-thaw cycles, before the addition of Pd(PPh 3 ) 4 (42 mg, 0.036 mmol).
The reaction mixture was stirred at 85 C for 18 h, before the solvent was removed under reduced pressure to form a dark brown / black residue. Purification by column chromatography (gradient hexane to ethyl acetate (with 1% triethylamine)) formed the title compound as a yellow oil (112 mg, 51 %). 1 Caesium carbonate (620 mg, 1.9 mmol) and sodium iodide (120 mg, 0.8 mmol) were added to a solution of (4) (201 mg, 0.32 mmol) and [1,4, (deoxygenated).
[Gd. L 1 (H 2 O)]
The complex was synthesised in a analogous procedure using 5 (79 mg, 0.11 mmol) and Gdl 3 . 
